Previous methods of assay of parathyroid hormone have been reviewed and none has been found to be entirely satisfactory.
INTRODUCTION
Observations of Davies (1957) , Fujita, Morii, Ibayashi, Takahashi & Okinaka (1961) and Kleeman (1961) indicate the presence of parathyroid hormone-like activity in human urine. The purpose of the present investigation was to find a reliable bioassay which could eventually be applied to urinary extracts. Although several assay methods have been developed in the past, all have certain disad¬ vantages which will be considered below.
Most of the earlier methods depend either on the calcium-mobilizing or phosphaturic properties of the hormone. In general, assays based on phosphaturia are more sensitive than those based on calcium mobilization, but have the great dis¬ advantage of relative non-specificity, since it has been shown (Thompson, 1959 ) that a number of substances in crude tissue extracts can affect the renal handling of phosphate. Nevertheless, phosphaturic assays were used by Davies (1957) and Fujita et al. (1961) in their studies of parathyroid hormone excretion.
Bioassays for parathyroid hormone based on the more specific property of calcium mobilization stem from the work of Collip & Clark (1925) who used intact dogs. The inconvenience of maintaining a dog colony led to the development of assays on smaller animals. Intact rats were used by Biering (1950) , but were found to be particularly insensitive to the hormone. Tweedy & Chandler (1929) observed that parathyroidectomy increased the sensitivity of rats to the calcium-mobilizing property of parathormone, and this fact was the basis of the method of Davies, Gordon & Mussett (1954) . However, their assay method was neither as precise nor as sensitive as those of later workers.
One of the most widely used assays of calcium-mobilizing activity was that of Munson (1955 Munson ( , 1961 Surgical procedures In the earlier stages of our work, parathyroidectomy alone was carried out by cautery as described by Davies & Gordon (1953) . This technique was abandoned (see Discussion) in favour of thyroparathyroidectomy by blunt dissection as described by Griffith & Farris (1942) However, since the parameter measured in this assay method is the difference between the initial and final serum calcium values and since in any one assay the same procedure and instrument were used throughout, the validity of any de¬ ductions made is not thought to be affected by these changes in methods.
Statistical methods
In order to compare the present method with that of Munson (1961) indices of precision have been calculated for routine assays using the method described by Gaddum (1953) The responses were tested to see if a correlation could be found between the initial and final serum calcium values for any given dose level. No correlation was found, in confirmation of the result obtained by Rasmussen & Westall (1957) . Table 2 ) and on further calculation we find: 
Preliminary experiments
Parathyroidectomy by hot wire cautery as described by Davies & Gordon (1953) and Kenny (personal communication) was the operation used in our early experi¬ ments. In all other respects the procedure was that described in the Methods section. (Fig. 1) A log dose-response curve was determined using thyroparathyroidectomy, and a linear relationship was found between doses of 3 and 100 jug. PTHC (i.e. about 2 and 65 units), although the upper limit has not been accurately defined (Fig. 3) . The results of four (3 + 3) assays using thyroparathyroidectomy are shown in Table 5 .
In routine use, the mean index of precision (À) for eleven consecutive assays was 0-23 + 0-11. One of the values might be omitted, being outside two standard deviations from the mean and the index of precision for the ten remaining assays then becomes 0-21 + 0-09.
DISCUSSION
Although a number of different calcium-mobilizing methods for the assay of parathyroid hormone are in current use (Munson, 1961 ; Reichert & L'Heureux, 1961) , the present work was undertaken and is being published because none of the older methods seems completely satisfactory in terms of sensitivity or statistical validity. Only Davies et al. (1954) have given full statistical details but their method is not statistically acceptable, the 95 % fiducial limits of the potency ratio being 64-158 %. 3. Log dose-response curve for PTHC after thyroparathyroidectomy.
The present method is similar to that of Rasmussen & Westall (1957) but differs in several important respects. First, the rats are kept on a low calcium diet and distilled water for 1 week before the assay. This increases the hypocalcaemia after operation as previously reported by Munson (1961 Munson, 1963) Although Biering (1950) obtained estimates of potency with acceptable limits, he was only using a small number of rats, which were not parathyroidectomized and in which therefore only relatively large doses of parathyroid hormone elicited a measureable response. The present method although having marginally wider limits than those reported by Rasmussen & Westall (1957) is considerably more sensitive.
Munson (1961) reported an index of precision (À) of 0-27 for 15 assays (or 0-23 for 27 assays). With the present method À was 0-23 + 0-11 for 11 consecutive assays. In calculating his figures, Munson excluded one assay because there was no significant difference between the response to his high and low doses. One of our assays could be excluded because for this assay only: (1) inspection of the figures showed some
